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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments filed 1 1 August 2005 have been fully considered but they 
are not persuasive. 

The applicant argues [p. 9] that Kataoka does not mention that the various layers 
of the LCD are laminated. This is not persuasive. "Laminated" means to be composed 
of layers of firmly united material, which the layers in Kataoka clearly are; it is irrelevant 
whether Kataoka uses the word "laminated". 

Claim Objections 

2. Claim 14 is objected to because of the following informalities: claim 14 should 
depend on claim 13 rather than on claim 14. Appropriate correction is required. 

3. Claim 16 is objected to because of the following informalities: "surface 
undulation" should be "surface undulations". Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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5. Claims 1, 2, 4, 6, 8, 9, 13, and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kataoka etal., U.S. Patent No. 6,362,863. 

Kataoka discloses [see Figs. 12, 19, and 20, for instance] a liquid crystal display 
comprising an upper substrate [40] having the inner surface on which an upper 
electrode [44] and an upper grating film [48 and/or 52] having surface undulation are 
laminated; a lower substrate [42] having the inner surface on which a lower electrode 
[46] and a lower grating film [50 and/or 54] having surface undulation are laminated, the 
said inner surface of the lower substrate being located facing the inner surface of the 
upper substrate; and the liquid crystal [58] having dielectric anisotropy [col. 6, lines 1 1- 
13] is in the space between the upper and lower substrates. 

Kataoka does not necessarily disclose that the liquid crystal is "sealed" in the 
space. The examiner takes official notice that it is well-known to seal liquid crystal 
between substrates [see class 349, subclass 153 "liquid crystal seal"]; it would have 
been obvious to one of ordinary skill in the art at the time of the invention to seal the 
liquid crystal, motivated by the desire to avoid having the liquid crystal leak out of the 
device. 

Kataoka does not disclose in Fig. 12 how many of the undulations are in one 
period of a pixel (that is, Fig. 12 does not have the size of a pixel marked on it). Figs. 
19 and 20 show a modification of Kataoka's invention in which each pixel has a 
predetermined period including a plurality of sub pixels having different alignment 
structures in one period. It would have been obvious to one of ordinary skill in the art at 
the time of the invention to use the modification shown in Fig. 19 and 20 (identifying the 
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size of a single pixel) with the basic structure (substrates, electrodes, liquid crystal, etc.) 
shown in Fig. 12, motivated by the desire to produce a fully functioning LCD using the 
embodiment shown in Figs. 19 and 20. 
Claim 1 is therefore unpatentable. 

Kataoka discloses that the upper grating film is laminated upon the upper 
electrode, so claim 2 is also unpatentable. The lower grating film is laminated upon the 
lower electrode, so claim 4 is also unpatentable. The upper and lower undulations are 
parallel to each other, so the angle between them is either 0° or 180°, so claim 6 is also 
unpatentable ["between 0° and 180° is assumed by the examiner to be inclusive of 0° 
and 180°]. At least one of the upper and lower grating films is a vertical alignment film 
[col. 6, line 9], so claim 8 is also unpatentable. The pretilt angle of the liquid crystal from 
the direction normal to the upper substrate or the lower substrate having a vertical 
alignment film is between 0° and 9° [it is 2°, col. 6, lines 35-37], so claim 9 is also 
unpatentable. Kataoka discloses that the surface undulation can be formed using a 
photo-reactive resin [see Fig. 6], so claim 13 is also unpatentable. Kataoka discloses 
using this structure with an MVA (multidomain vertical alignment) liquid crystal [see Fig. 
13 and discussion thereof, for instance]; it would therefore have been obvious to one of 
ordinary skill in the art at the time of the invention to use an arrangement where the 
liquid crystal is rearranged in a multi-domain structure when an electric field is applied, 
motivated by the desire to obtain wide viewing angle display, so claim 23 is also 
unpatentable. 
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6. Claims 14 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kataoka etal., U.S. Patent No. 6,362,863 as applied above, in view of Fergason, 
U.S. Patent No. 4,693,557 and Miller, U.S. Patent No. 6,535,257. 

Kataoka discloses that the photo-reactive resin is UV-reactive, but not that the 
difference between the ordinary refractive index of the liquid crystal and the refractive 
index of the resin is 2% or less. Fergason teaches that optical transmission without 
scattering is maximized when the ordinary refractive index of the liquid crystal and the 
refractive index of a containment medium are matched as closely as possible, most 
preferably equal [col. 21 , lines 20-25], for a resin next to the liquid crystal. Miller gives 
the same teaching for spacer material and epoxy in a liquid crystal cell [col. 5, lines 1- 
1 7]. It would have been obvious to one of ordinary skill in the art at the time of the 
invention to index-match the liquid crystal and the grating film in Kataoka, motivated by 
these teachings that doing so reduces undesired scattering from the interface between 
them. Claim 14 is therefore unpatentable. 

The height of the surface undulation is determined according to the amount of 
the irradiated UV light, so claim 15 is also unpatentable. [This is disclosed by Kataoka, 
see Fig. 6, for instance, but it is also a product-by-process limitation which does not 
affect the structure claimed, so even were it not met by Kataoka the claim would still be 
unpatentable; see MPEP 21 13.] 

7. Claims 1, 2, 4, 6, 7, 13, and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ishitaka et al., U.S. Patent No. 5,725,915. 
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Ishitaka discloses [see Figs. 1 and 1 1 , for instance] a liquid crystal display 
comprising upper and lower substrates with electrodes and grating films with surface 
undulations on each [col. 8, lines 9-57, for instance], and liquid crystal is sealed in the 
space between the substrates. 

Ishitaka does not necessarily disclose that the liquid crystal has dielectric 
anisotropy; the examiner takes official notice that it is well known for the liquid crystal for 
such a device to have dielectric anisotropy; it would have been obvious to one of 
ordinary skill in the art at the time of the invention to have it so, motivated by the desire 
to produce a functioning LCD. 

Ishitaka discloses that the periods of the undulations in the two directions in Fig. 
1 is preferably 20 p,m or shorter and 1 .2 ^im or shorter, respectively; Ishitaka does not 
explicitly disclose what the period (size) of its pixel electrode is; the examiner takes 
official notice that pixel sizes greater than 20 ^im and certainly greater than 1 .2 ^im are 
well known in the art, and it would have been obvious to one of ordinary skill in the art at 
the time of the invention to use pixel sizes larger than this, motivated by the desire to 
avoid unnecessary difficulty in producing such small pixels and the ability of larger pixel 
sizes to produce a detailed image as perceived by the human eye. Then, each of the 
pixels would have a predetermined period (size) which includes a plurality of sub pixels 
having different alignment structures in one period [as shown in Fig. 1]. 

Claim 1 is therefore unpatentable. 

The grating film is on the electrode on top and bottom, so claims 2 and 4 are also 
unpatentable. The undulations are at 90° to each other [col. 28, lines 54-57], so claims 
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6 and 7 are also unpatentable. The surface undulation is formed using a photo-reactive 
resin [col. 28, lines 40ff.], so claim 13 is also unpatentable. There are polarizers with 
perpendicular axes and a backlight [see Fig. 1 1], so claim 17 is also unpatentable. 

8. Claims 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ishitaka et a/., U.S. Patent No. 5,725,915 as applied above, in view of Hirai et ai, 
Japanese Patent Document No. 01-270024. 

Ishitaka does not necessarily disclose compensation films. Hirai discloses [see 
Fig. 1], for an analogous LCD, compensation films [2 and 5] between the outer surfaces 
of the upper substrate and the lower substrate and the respective polarizers, wherein 
the optic axes of the compensation films are configured to form approximately 45° to the 
optic axes of the relevant polarizers [see abstract, Fig. 1]. It would have been obvious 
to one of ordinary skill in the art at the time of the invention to use such compensation 
films in the device of Ishitaka, motivated by the teaching of Hirai that this enables a high 
contrast ratio even at wide viewing angles [see abstract], thereby producing an 
improved display. Claims 18 and 19 are therefore unpatentable. 

[Note: a translation of this reference can be provided in the following office action 
if requested by the applicant.] 

Allowable Subject Matter 

9. Claim 16 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 
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10. Claims 24-30 are allowed. 

1 1 . The following is a statement of reasons for the indication of allowable subject 
matter: 

The prior art does not disclose the device of claim 16, in particular the limitations 
that the upper substrate has a first undulation, the lower substrate has a second 
undulation, and the surface undulations are one-dimensional and have a period 
between % and 2 times the period of the pixels. Claim 16 would therefore be allowable 
if rewritten appropriately. 

The prior art does not disclose the device of claim 24, in particular the limitations 
that the upper substrate has a first undulation, the lower substrate has a second 
undulation in a direction different from the that of the first undulation, and the liquid 
crystal is periodically arranged and has at least two pretilt angles in one period. Claim 
24 is therefore allowed, as are its dependent claims 25-29. 

The prior art does not disclose the device of claim 30, in particular the limitations 
that the upper substrate has a first undulation, the lower substrate has a second 
undulation in a direction different from the that of the first undulation, wherein the first 
and second undulations form at least four multi-domains in one period of the unit pixel. 
Claim 30 is therefore allowed. 

Conclusion 

12. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew Schechter whose telephone number is (571 ) 
272-2302. The examiner can normally be reached on Monday - Friday, 9:00 - 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert H. Kim can be reached on (571) 272-2293. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Andrew Schechter 
Primary Examiner 




Technology Center 2800 
25 October 2005 



